What is claimed is: 



1 . A heat transfer fluid mix ture con sisting essentially of at least one light gas and at least one 
heavy gas, each of the at least one heavy gases having molecular w^eight at least two times 

5 that of each of the at least one light gas. 

2. The heat transfer fluid mixture of claim 1 wherein the at least one light gas has a molecular 
weight less than 10, and the at least one heavy gas has a molecular weight of 10 or greater. 

10 3 . The heat transfer fluid mixture of claim 1 wherein the at least one light gas is hydrogen and 
the at least one heavy gas is helium. 



9n 4. The heat transfer fluid mixture of claim 1 wherein the at least one light gas is selected from 
0 the group consisting of hydrogen, helium, and mixtures thereof. 

^ 5, The heat transfer fluid mixture of claim 1 wherein the at least one light gas is hydrogen and 
i"* the at least one heavy gas is selected from the group consisting of helium, any single fluid 

8 

j,^ heavier than helium, and any mixture thereof. 

W 

go 6. The heat transfer fluid mixture of claim 1 wherein the at least one light gas is selected from 
□ 

the group consisting of hydrogen, helium, and any mixture thereof, and the heavy gas is 

selected from the group consisting of argon, any single fluid heavier than helium, and any 
mixture of fluids heavier than helium. 



25 7. The heat transfer fluid mixture of claim 1 wherein the at least one light gas has a 
concentration ranging from about 1 mole per ce nt to about 99 mole perc ent. 

8. The heat transfer fluid mixture of claim 1 wherein th e at least one light^g as has a 
concent ration ranging from about 30 mole percent to about 98 mole percent. 
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9. The heat transfer fluid mixture of claim 1 wherein the at least one light gas has a 
concentration ranging from about 40 mole percent to about 97 mole percent. 

10. The heat transfer fluid mixture of claim 1 wherein the at least one light gas has a 
5 concentration ranging from about 50 mole percent to about 96 mole percent. 

1 1 . The heat transfer fluid mixture of claim 1 wherein the at least one light gas has a 
concentration ranging from about 60 mole percent to about 95 mole percent. 

10 12. The heat transfer fluid mixture of claim 1 wherein the at least one heavy gas is selected from 

7 the group consisting of CCI3F, CCI2F2, CCIF3, CBrFj, CF4, CHCI2F, CHCIF2, CHF3, 

C2CI4F2, C2Cl3,F3, C2CI2F4, C2Br2F4, C2CrF5, C2F6, C2H4F2, C2H2F4 and mixtures thereof. 

i3 

9 13. The heat transfer fluid mixture of claim 1 wherein the at least one heavy gas is selected from 

o 

1^ the group consisting of N2, 02, F2, Ne, CI2, Ar, Br2, Kr, Xe, and Rn. 

o 
m 

S** 14. The heat transfer fluid mixture of claim 1 wherein the at least one heavy gas is selected from 
U the group consisting of CH4, C2H4, C2H6, C3H8, C3H6, C4H10, (CH3)3CH, NH3, CO, CO2, 

^ CCI4, CH3CI, SO2, SO3, NO, NO2, N2O, and mixtures thereof. 

j,d 15. The heat transfer fluid mixture of claim 1 wherein the at least one heavy gas is selected from 
the group consisting of N2, O2, F2, Ne, CI2, Ar, Br2, Kr, Xe, Rn, CH4, C2H4, Cjlh, C3H8, 
C3H6, C4H10, (CH3)3CH, NH3, CO, CO2, CCI4, CH3CI, SO2, SO3, NO, NO2, N2O, CCI3F, 
CCI2F2, CCIF3, CBrFj, CF4, CHCI2F, CHCIF2, CHF3, C2CI4F2, C2Cl3,F3, C2CI2F4, C2Br2F4, 

25 C2CIF5, C2F6, C2H4F2, C2H2F4 , and mixtures thereof. 



16. The heat transfer fluid mixture of claim 1 wherein each of the at least one heavy gases has 
molecular weight at least five times that of each of the at least one light gas. 



30 1 7. The heat transfer fluid mixture of claim 1 5 wherein the at least one light gas has a 
concentration ranging from about 20 mole percent to about 99 mole percent. 
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18. The heat transfer fluid mixture of claim 15 wherein the at least one light gas has a 
concentration ranging from about 30 mole percent to about 98 mole percent. 

19. The heat transfer fluid mixture of claim 1 5 wherein the at least one light gas has a 
concentration ranging from about 40 mole percent to about 97 mole percent. 

20. A method of cooling an item, the method comprising contacting the item with the mixture of 
claim 1 , wherein said contacting is selected from the group consisting of directly contacting. 



21 . A method of cooling an item, the method comprising contacting the item with the mixture of 
claim 2 wherein said contacting is selected from the group consisting of directly contacting, 
indirectly contacting, and combinations thereof 

22. A method of cooling an item, the method comprising contacting the item with the mixture of 
claim 3 wherein said contacting is selected from the group consisting of directly contacting, 
indirectly contacting, and combinations thereof. 

23. A method of cooling an item, the method comprising contacting the item with the mixture of 
claim 4 wherein said contacting is selected from the group consisting of directly contacting, 
indirectly contacting, and combinations thereof 

24. A method of cooling an item, the method comprising contacting the item with the mixture of 
claim 5 wherein said contacting is selected from the group consisting of directly contacting, 
indirectly contacting, and combinations thereof 



indirectly contacting,-and combinations thereof. 




25. 



A method of cooling an item, the method comprising contacting the item with the mixture of 
claim 6 wherein said contacting is selected from the group consisting of directly contacting, 
indirectly contacting, and combinations thereof 
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26. A method of heating^an item, the method comprising contacting the item with the mixture of 



claim 1 wherein said contacting is selected from the group consisting of directly contacting, 
indirectly contacting, and combinations thereof. 



27. A method ofjieating an item, the method comprising contacting the item with the mixture of 



claim 2 wherein said contacting is selected from the group consisting of directly contacting, 
indirectly contacting, and combinations thereof. 

28. A method of heating an item, the method comprising contacting the item with the mixture of 
claim 3 wherein said contacting is selected from the group consisting of directly contacting, 
indirectly contacting, and combinations thereof. 

29. A method of heating an item, the method comprising contacting the item with the mixture of 
claim 4 wherein said contacting is selected from the group consisting of directly contacting, 
indirectly contacting, and combinations thereof. 

30. A method of heating an item, the method comprising contacting the item with the mixture of 
claim 5 wherein said contacting is selected from the group consisting of directly contacting, 
indirectly contacting, and combinations thereof. 

31 . A method of heating an item, the method comprising contacting the item with the mixture of 
claim 6 wherein said contacting is selected from the group consisting of directly contacting, 
indirectly contacting, and combinations thereof. 

32. A method of cooling an item traversing through a substantially confined space, the method 
comprising contacting the item with the mixture of claim 1 wherein said contacting is 
selected from the group consisting of directly contacting, indirectly contacting, and 
combinations thereof. 





33. A method of cooling an item traversing through a substantially confined space, the method 
comprising contacting the item with the mixture of claim 2 wherein said contacting is 




selected from the group consisting of directly contacting, indirectly contacting, and 
combinations thereof 

A method of cooling an item traversing through a substantially confined space, the method 
comprising contacting the item with the mixture of claim 3 wherein said contacting is 
selected from the group consisting of directly contacting, indirectly contacting, and 
combinations thereof 

35. A method of cooling an item traversing through a substantially confined space, the method 
10 comprising contacting the item with the mixture of claim 4 wherein said contacting is 
selected from the group consisting of directly contacting, indirectly contacting, and 
combinations thereof 

□ 

p 36. A method of cooling an item traversing through a substantially confined space, the method 
1 ^ comprising contacting the item with the mixture of claim 5 wherein said contacting is 
Cn selected from the group consisting of directly contacting, indirectly contacting, and 
combinations thereof. 

a 

A method of cooling an item traversing through a substantially confined space, the method 
comprising contacting the item with the mixture of claim 6 wherein said contacting is 
selected from the group consisting of directly contacting, indirectly contacting, and 
combinations thereof 

38. A method of heating an item traversing through a substantially confined space, the method 
25 comprising contacting the item with the mixture of claim 1 wherein said contacting is 
selected from the group consisting of directly contacting, indirectly contacting, and 
combinations thereof 
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39. A method of heating an item traversing through a substantially confined space, the method 
comprising contacting the item with the mixture of claim 2 wherein said contacting is 




selected from the group consisting of directly contacting, indirectly contacting, and 
combinations thereof. 

A method of heating an item traversing through a substantially confined space, the method 
comprising contacting the item with the mixture of claim 3 wherein said contacting is 
selected from the group consisting of directly contacting, indirectly contacting, and 
combinations thereof. 

41. A method of heating an item traversing through a substantially confined space, the method 
comprising contacting the item with the mixture of claim 4 wherein said contacting is 
selected from the group consisting of directly contacting, indirectly contacting, and 
combinations thereof. 

42. A method of heating an item traversing through a substantially confined space, the method 
comprising contacting the item with the mixture of claim 5 wherein said contacting is 
selected fi-om the group consisting of directly contacting, indirectly contacting, and 
combinations thereof 

43. A method of heating an item traversing through a substantially confined space, the method 
comprising contacting the item with the mixture of claim 6 wherein said contacting is 
selected from the group consisting of directly contacting, indirectly contacting, and 
combinations thereof. 

44. A method of cooling a substantially cylindrical item traversing through a substantially 

25 confined space, the method comprising contacting the substantially cylindrical item with the 
mixture of claim 1 wherein said contacting is selected from the group consisting of directly 
contacting, indirectly contacting, and combinations thereof 

45. A method of cooling a substantially cylindrical item traversing through a substantially 

30 confined space, the method comprising contacting the substantially cylindrical item with the 



40. 

5 



mixture of claim 2 wherein said contacting is selected from the group consisting of directly 
contacting, indirectly contacting, and combinations thereof. 

A method of cooling a substantially cylindrical item traversing through a substantially 
confined space, the method comprising contacting the substantially cylindrical item with the 
mixture of claim 3 wherein said contacting is selected from the group consisting of directly 
contacting, indirectly contacting, and combinations thereof. 

47. A method of cooling a substantially cylindrical item traversing through a substantially 
confined space, the method comprising contacting the substantially cylindrical item with the 
mixture of claim 4 wherein said contacting is selected from the group consisting of directly 
contacting, indirectly contacting, and combinations thereof 

48. A method of cooling a substantially cylindrical item traversing through a substantially 
confined space, the method comprising contacting the substantially cylindrical item with the 
mixture of claim 5 wherein said contacting is selected from the group consisting of directly 
contacting, indirectly contacting, and combinations thereof. 

49. A method of cooling a substantially cylindrical item traversing through a substantially 
confined space, the method comprising contacting the substantially cylindrical item with the 
mixture of claim 6 wherein said contacting is selected from the group consisting of directly 
contacting, indirectly contacting, and combinations thereof. 

50. A method of heating a substantially cylindrical item traversing through a substantially 

25 confined space, the method comprising contacting the substantially cylindrical item with the 
mixture of claim 1 wherein said contacting is selected from the group consisting of directly 
contacting, indirectly contacting, and combinations thereof 

51 . A method of heating a substantially cylindrical item traversing through a substantially 

30 confined space, the method comprising contacting the substantially cylindrical item with the 



46. 
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mixture of claim 2 wherein said contacting is selected from the group consisting of directly 
contacting, indirectly contacting, and combinations thereof. 

52. A method of heating _a substantially cy lindricaUtem traversing through a substantially 
5 confined space, the method comprising contacting the substantially cylindrical item with the 

mixture of claim 3 wherein said contacting is selected from the group consisting of directly 
contacting, indirectly contacting, and combinations thereof 



53. A method of heating a substantially cvl indiicaLitem traversing through a substantially 
10 confined space, the method comprising contacting the substantially cylindrical item with the 
mixture of claim 4 wherein said contacting is selected from the group consisting of directly 
contacting, indirectly contacting, and combinations thereof 

□ 

C3 54. A method of heating a substantially cylindrical item traversing through a substantially 
1^ confined space, the method comprising contacting the substantially cylindrical item with the 
mixture of claim 5 wherein said contacting is selected from the group consisting of directly 
M contacting, indirectly contacting, and combinations thereof. 

a 

O 55. A method of heating a substantially cylindrical item traversing through a substantially 
^ confined space, the method comprising contacting the substantially cylindrical item with the 
^ mixture of claim 6 wherein said contacting is selected from the group consisting of directly 
contacting, indirectly contacting, and combinations thereof. 

56. A method of cooling a substantially cylindrical optical fibeptraversing through a heat 



25 exchanger, the method comprising'^irectly\contacting the optical fiber with the mixture of 
claim 1 . 



57. A method of cooling a substantially cylindrical optical fiber traversing through a heat 
exchanger, the method comprising^irectjy contacting the optical fiber with the mixture of 
30 claim 2. 
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58. A method of cooling a substantially cylindrical optical fiber traversing through a heat 
exchanger, the method comprising directly contacting the optical fiber with the mixture of 
claim 3. 

59. A method of cooling a substantially cylindrical optical fiber traversing through a heat 
exchanger, the method comprising directly contacting the optical fiber with the mixture of 
claim 4. 

60. A method of cooling a substantially cylin drical opt icaHl ber traversin g through a heat 
exchanger, the method comprising directly contacting the optical fiber with the mixture of 
claim 5. 

61. A method of cooling a substantially cylindrical optical fiber traversing through a heat 
exchanger, the method comprising directly contacting the optical fiber with the mixture of 
claim 6. 

62. A method of improving the cooling of a substantiallycylindrical optical fiber traversing 
through a heat exchange device, the method comprising the steps^o^^^^^o ntacting, the 
optical fiber with a heat transferjlmd mixture consisting essentially of at least one light gas 
and at least one heavy gas, and m aking an adjustment (either intermittently or continuously) 
of a parameter during the cooling, the parameter selected from the group consisting of 
composition of the heat transfer fluid mixture, ^w^rate of the heat transfer fluid mixture 
into the heat exchange device, an a mount of heat transfer flui d m ix^ contacting the fiber in 
counter-current fashion, an amount of heat transfer fluid mixture contacting the fiber in co- 
current fashion, composition of the heat transfer fluid mixture contacting the fiber in counter- 
current fashion, composition of the heat transfer fluid mixture contacting the fiber in co- 
current fashion, a temperature of the heat transfer fluid mixture being injected into the heat 
exchange device, a temperature of the heat transfer fluid mixture before contacting the fiber 
in counter-current fashion, a temperature of the heat transfer fluid mixture during contacting 
the fiber in counter-current fashion, a temperature of the heat transfer fluid mixture after 
contacting the fiber in counter-current fashion, a temperature of the heat transfer fluid 



mixture before contacting the fiber in a co-current fashion, a temperature of the heat transfer 
fluid mixture during contacting the fiber in a co-current fashion, a temperature of the heat 
transfer fluid mixture after contacting the fiber in a co-current fashion, a pressure of the heat 
transfer fluid mixture injected into the heat exchange device, a pressure of the heat transfer 
fluid mixture contacting the fiber in countercurrent fashion, and a pressure of the heat 
transfer fluid mixture contacting the fiber in a co-current fashion. 



63. A method of improving cooUng of an object in contact with a stagnant or flowing gas 

mixture in a confined space, the method comprising c ontacting the object with a heat transfer 
fluid mixture consisting essentially of at least one light gas and at least one heavy gas, the 
contacting being selected from the group consisting of directiy contacting jndirect l^ 
contacting, and combinations thereoCand maJdng an adjustment either intermittently or 
continuously of a parameter during the cooling process, the parameter selected from the 
group consisting of a composition of the heat transfer fluid mixture, a flow rate of the heat 
^nsfer fluid mixture in contact with the object, an amount of heat transfer fluid mixture 
contacting the object, a composition of the heat transfer fluid mixture contacting the object, a 
temperature of the heat transfer fluid injected into the confined space, a temperature of the 
heat transfer fluid mixture before contacting the object, a temperature of the heat transfer 
fluid mixture during contacting the object, a temperature of the heat transfer fluid mixture 
after contacting the object, a pressure of the heat transfer fluid mixture entering the confined 
space, and a pressure of the heat transfer fluid mixture contacting the object. 



64. The method of claim 63 wherein said parameter adjustment is made automatically or 
manually based upon a measured parameter of the object that changes during the cooling 
process. 

65. A meth od of improving heating of an object jn contact with a stagnant or flowing gas mixture 

in a confined space, the method comprising contacting the object with a heat tr^isferjluid 

. J ill ■ ■ ■ *^ 

mixture consisting essentially of at least ojwHghtjgas and at least one heav y gas, the 
contacting being selected from the group consisting of directly contacting, indirectly 
contacting, and combinations thereof, and making an adjustment either intermittently or 
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continuously of a parameter during the heating process, the parameter selected from the 
group consisting of a composition of the heat transfer fluid mixture, a flow rate of the heat 
transfer fluid mixture in contact with the object, an amount of heat transfer fluid mixture 
contacting the object, a composition of the heat transfer fluid mixture contacting the object, a 
temperature of the heat transfer fluid injected into the confined space, a temperature of the 
heat transfer fluid mixture before contacting the object, a temperature of the heat transfer 
fluid mixture during contacting the object, a temperature of the heat transfer fluid mixture 
after contacting the object, a pressure of the heat transfer fluid mixture entering the confined 
space, and a pressure of the heat transfer fluid mixture contacting the object. 

66. The method of claim 65 wherein said parameter adjustment is made automatically or 



manually based upon a measured parameter of the object that changes during the heating 

C3 



process. 



1ft 67. A method of making a heat transfer fluid, the heat transfer fluid adjustable between a first 

ffl ^ ^ — • 

) y-o coi^position having high heat transfer coefficient and high cost of use, and a second 

^ '^composition having essentially the same heat transfer coefficient as the first composition but 

p allowing reduced cost of use, the method comprising the steps of: 

h 

JQ 68. providing at least one light gas from a light gas source; 



69. providing at least one heavy gas from a heavy gas or fluid source; 

70. ascertaining a heating or cooling demand; 

71 . combining the at least one light gas and the at least one heavy gas or fluid based on said 
demand. 
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72. The method of claim 67 wherein said demand is a cooling demand. 

73. The method of claim 67 wherein said demand is a heating demand. 



74. The method of claim 67 wherein each of the at least one heavy gases has a molecular weight 
at least two times that of each of the at least one light gas. 

75. The method of claim 67 wherein said light gas is selected from the group consisting of 
hydrogen, helium, and any mixture thereof, and the heavy gas is selected from the group 
consisting of argon, any single fluid heavier than helium, and any mixture of fluids heavier 
than helium. 

76. The method flof^im 67 wherein the at least one heavy_gas js. sel ectedj fro m the group ^ 
consisting of Nj, O2, F2, Ne, CI2, Ar, Br2, Kr, Xe, Rn, CH4, C2H4, C2H6, C3H8, CaHg, C4H,o, 
(CH3)3CH, NH3, CO, CO2, CCI4, CH3CI, SO2, SO3, NO, NO2, N2O, CCI3F, CCI2F2, CCIF3, 
CBrF3, CF4, CHCI2F, CHCIF2, CHF3, C2CI4F2, C2Cl3,F3, C2CI2F4, C2Br2F4, C2CIF5, C2F6, 
C2H4F2, C2H2F4 , and mixtures thereof 



